
The apparent improvement, after the administration
of antitoxin, was probably coincidental with the
successful manufacture of antibodies in sufficient
numbers to protect.
The most striking feature of this case, aside from the

unusual situation of the lesion, is that the offending
organism, usually non-pathogenic, was in this instance
strongly pathogenic.

MedicalProgress.
PROGRESS IN THE THEORY AND PRACTICE
OF MEDICINE. NEWMETHODS OF DEMON-
STRATING TUBERCLE BACILLI.

BY FRANCIS W. PALFREY, M.D., BOSTON.

The finding of tubercle bacilli is an event of
such importance in the diagnosis of any case that
it is natural that attention should be constantly
directed toward the improvement of technical
methods of attaining this result. Satisfactory as
has been the Ziehl method and its modifications
when it has given positive results, the frequence
with which positive results have been obtained
only after many examinations, and the great
number of negative results in cases which are
later known to be cases of tuberculosis, leave
much to be desired. Thus studies of new pro-
cedures aiming to accomplish the demonstration
of tubercle bacilli where the older method has
failed deserve general attention.

CONCENTRATION METHODS.

For many years attempts have been made to
devise means by which tubercle bacilli in sputum
and other excretions may be concentrated in small
compass so that when present in numbers too
small to be detected readily in the simple smear
they may still be detected by examination of a
medium in which by special procedures they have
been gathered together. These methods depend
upon dissolution of the solid organic material in
which the tubercle bacilli lie, followed by sedi-
mentation. Biedert,1 in 1886, first employed
this principle by boiling the material with sodium
hydrate. Muhlhäuser,2 and Czaplewski,3 in 1891,
modified and improved this technic, and Camen 4

in 1892 added the device since then extensively
employed in laboratories of adding alcohol to
reduce the specific gravity of the fluid to accelerate
sedimentation. Other processes have been de-
scribed by other authors.5 But these earlier
methods, on account of the necessity of boiling
or of much manipulation of each individual
specimen, proved more laborious than was justi-
fied by their only indifferent results.
In 1908, however, two methods were published

which, while similar in principle to those pre-
viously discarded, have had claimed for them
great superiority in results, and more or less
simplification of technic. These methods, and
another observation with regard to the staining
of the tubercle bacillus, to be described later, have
led in the past three years to a great amount of
investigation and discussion.
Chief of these is the " antiformin " method of

Uhlenhuth.6 " Antiformin " is the name of a
proprietary fluid for use as a disinfectant, a
solution of sodium carbonate and chlorinated
lime,* which Uhlenhuth found to have a remark-
able power to reduce .sputum and tissue to a
homogeneous fluid state, with destruction of all
bacteria except the tubercle bacillus. This action
is obtained at room temperature, although more
rapidly at higher temperatures. Cells and mucus
are destroyed, leaving the bacilli free in suspen-
sion, from which they may be obtained by sedi-
mentation, with or without centrifugalization,
or by certain other devices which other authors
have described.
The second method of concentration is that

of Ellermann and Erlandsen,5 called by them the
" double method," which, while less convenient
in application than the antiformin method, has
given results far in advance of older procedures,
comparing favorably with those of the anti-
formin method.
Many articles have been published describing

these newer procedures, especially the anti-
formin method, giving numerous modifications
of technic and estimates of their value. Large
numerical statistics are given in but few instances,
yet enough are reported to show that the methods
deserve serious consideration. Practically no
unfavorable opinions have been expressed, al-
though evidence enough has not yet been collected
to justify a final estimate of their true worth.
This being the case, it is desirable to review

briefly the findings of those who have most care-
fully studied the question. A list of authors who
have written on the use of antiformin is given
below.6-32 Many variations of technic are de-
scribed, varying chiefly in the concentration of the
antiformin solution used and in the manner of col-
lecting the freed bacilli. The sputum or other
material is treated with antiformin in varying
amounts, making the concentration of the mixture
all the way from 2% to nearly 50% antiformin.
The mixture is shaken and allowed to stand until
it is homogeneous, from thirty minutes or less to
twenty-four hours, according to the strength of the
solvent and to the temperature, some keeping it at
room temperature, other at body temperature,
others at 60° C. and others boiling. In concentrat-
ing the freed bacilli the chief reliance is upon long
centrifugalization, but a few depend upon simple
sedimentation by standing, others by reduction of
specific gravity by adding alcohol or acetone, while
others still make use of the principle of Lang and
Nitsche 36 that tubercle bacilli tend to adhere to
globules of the fluid hydrocarbons, benzol, ligroin,
petroleum, ether or chloroform, which are emulsi-
fied in the antiformin-sputum mixture and allowed
to separate, the bacilli being finally found at the
zone of contact. When strong antiformin solu-
tions are used, there is difficulty in fixing the
smears. On this account some writers have
washed the sediment with several changes of
* The method of preparation is given by Paterson23 as follows:

Sodium carbonate, 600; chlorinated lime, 400; Aqua dist., 4,000.
Dissolve the sodium carbonate in 1,000 ccm. of the distilled water.
Triturate thoroughly the chlorinated lime in the remainder of the
water. Filter. Mix the two and filter again.
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water or salt solution in spite of the risk of losing
some bacilli. Others have spread their sediment
upon smears of untreated sputum from the same
specimen.
Uhlenhuth's 7 own procedure is to treat the

sputum with 20%-25% antiformin of equal
volume, stirring and letting it stand for half an
hour till homogeneous, then centrifugalizing
thirty minutes, pouring off the supernatant fluid,
washing twice by centrifugalizing with normal
salt solution, smearing and staining the washed
sediment by the ordinary methods.
Bernhardt8 combines the antiformin method

with the ligroin method of Lang and Nitsche 36

as follows: To 5 ccm. of sputum are added 20
ccm. of 20% antiformin, the whole is shaken and
let stand with occasional shaking till homogene-
ous (about half an hour); 25 ccm. of water are
added, then ligroin in a layer 3 to 5 mm. deep on
the surface; this is shaken violently to a thick
emulsion and allowed to stand till separated
(twenty or thirty minutes). Material from the
layer just beneath the ligroin is collected, dried
on a warm slide, fixed and stained. Centri-
fugalization to hasten the separation of the ligroin
defeats the object.
Goerres12 adds to sputum water and anti-

formin to secure a strength of 25% antiformin
in the mixture, shakes and lets stand four to six
hours, then agitates gently to dislodge flocculi
adherent to the walls of the tube and lets stand
again till clear. He then pours off the supernatant
fluid, adds water and centrifugalizes in special
tubes stoppered at the bottom. He fixes smears
from the sediment by spreading on fresh smears
from the same specimen of untreated sputum.
He has tried the ligroin technic of Bernhardt
but has not found it so reliable as simple sedi-
mentation.
Haserodt,14 on account of difficulty in fixing

smears, uses antiformin diluted to 5%, adding
four or five volumes of this to the sputum and
letting it stand twenty-four hours at room tem-
perature, after which he treats it with ligroin
in the same manner as Bernhardt.
Hüne 15 adds one or two volumes of alcohol to

the sputum-antiformin mixture to aid sedimenta-
tion, centrifugalizing and refilling repeatedly.
To the washed sediment he then adds two or three
drops of glacial acetic acid, three or four volumes
of distilled water and ether, shakes and finally
centrifugalizes.
Huzuella 16 obtains bacilli by adding salt to

his homogenized sputum to increase the specific
gravity, and takes smears from the surface after
the fluid has stood for a number of hours on a
water-bath of 60° C.
Koslow ls adds to sputum an equal volume of

pure antiformin and shakes for five minutes.
He then dilutes with 10 ccm. of water for each
1 ccm. of antiformin, and the same amount of a
mixture of equal parts of acetone and ether. All
is then shaken and let stand until three layers
have separated. The middle layer which contains
the bacilli and undissolved residues is dried,
fixed and stained on a slide.

Loeffler's20 technic is similar but makes use
of chloroform instead of the acetone and ether.
The chloroform is thrown down from the emulsion
by centrifugalizing, and smears are taken from
the layer just above it.
Merkel21 praises the use of antiformin to detect

tubercle bacilli in specimens of tissue. These
he prepares by cutting in thin sections by the
freezing microtome, after which antiformin acts
as on sputum.
Rau u found the ligroin teclmic less successful

than the simple antiformin method.
Schulte's27 technic, chosen as the best by

Trunk31 after trial of many others, is as follows :
To 10 ccm. sputum add 20 ccm. 50% antiformin;
shake and let stand with occasional shaking for
ten to thirty minutes till homogeneous; add 30
ccm. alcohol, shake and centrifugalize one-half to
one hour; invert centrifuge tube, smear and stain.
A number of authors have used other reagents

than antiformin for homogenizing, notably Boga- .

son,33 Hüne,34 Hammerl,35 Lang and Nitsche36
and Zahn.37
The Ellermann-Erlandsen6 method has been

tested by Bierotte 9 and by Kögel. Kögel38 gives
the technic briefly as follows: To 10-15 ccm. of
sputum add half as much 0.6% Na2C03 and let
stand twenty-four hours at 37° C. Pour off the
upper portion of the supernatant fluid, centri-
fugalize the remainder and again pour off the
fluid. To the sediment add four volumes of
0.25% NaOH, stir, boil and centrifugalize, smear
and stain. Bierotte 9 confirms the efficiency of the
method but notes as objections the disagreeable
odor developed and the greater amount of time
and trouble required in its execution as compared
with the antiformin method, which gave in his
hands practically equal concentration.
The results of these methods given by different

authors are as follows:
Finkelstein,11 in fifty-two sputa which had

previously been positive, but at the time of
examination showed no tubercle bacilli in the
simple smear, demonstrated bacilli by the anti-
formin method in twenty-two. Lagrèze,19 in fifty
sputa negative in smear, found tubercle by anti-
formin in ten. Meyer,22 among ninety-nine
sputa, found fourteen positive by antiformin,
although negative in smear. Paterson,23 found
five positive after antiformin among 23 negative
in smear; Rau,24 five positive out of eighteen.
Reicher,25 in one hundred cases, found that 27.5%
of the positive results were obtained by the anti-
formin method, while the simple smear proved
negative. Schulte,27 in ninety-seven sputa, found
seven positive only by antiformin. Weihrauch,32
found twenty-six positive by antiformin, of
which but eight were positive in simple smear.
Brown and Smith,10 by cultures from fifty sputa
treated with antiformin, obtained growth from
thirty-three of the thirty-five which were positive
in smear and from four of the fifteen which were
negative in smear. Goodman 13 found the anti-
formin process to give distinct increase in the
number per field, but no cases were positive after
antiformin treatment in which bacilli were not
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found by the ordinary method. Sachs-Muke 26

reports two cases negative after antiformin
treatment which were positive after H202 treat-
ment, suggesting that the bacilli had been de-
stroyed by the antiformin. Kögel,38 using the
Ellermann-Erlandsen method, estimates that the
concentration of bacilli is increased between
fifteen and thirty times by the process. Of
routine sputa 28 to 31% of those which he found
positive were found so only after concentration.
A possible source of error which must be con-

sidered in all complex methods is the occurrence
of acid-fast bacilli in water as described by Brem39
and by Beitzke.40 But in many of the reports
mentioned in the preceding paragraph, the tuber-
cle bacilli were proved by animal inoculation.
TUBERCLE BACILLI NOT TAKING THE ORDINARY

STAIN.

A matter of great interest and of possible,
•

although still uncertain, practical value is the
question of tubercle bacilli which cannot be
demonstrated by the Ziehl stain. It has long been
described that material containing the virus
of tuberculosis, capable of producing tuberculosis
when injected into animals, may fail to contain
demonstrable tubercle bacilli.41 In 1907 Mich-
aelides42 published studies of animal material
certainly tuberculous in which bacilli were not
found in Zeihl or in Gram stains, but were demon-
strable by Löffler's modified Gram stain. At the
same time Much43 demonstrated in similar
material, not containing acid-fast bacilli, but
capable of causing tuberculosis is animals, certain
granular bacilli and granules, either single or in
rows, as if contained in an invisible bacillus,
stained by a modified Gram method and seeming
to be related to the Gram-staining granules in
ordinary tubercle bacilli. Soon afterward Much
reported three cases of human tuberculosis in
which acid-fast bacilli were absent but in which
these granular bacilli and granules were found.
He expressed the opinion that the tubercle bacillus
occurs in three forms, the acid-fast, the non-acid-
fast and the granular form.
These findings have attracted wide atten-

tion.44-58 In studying these forms most authors
have followed the staining method known as

"Much II," which is performed as follows:
Steam twice or stain cold for twenty-four to
forty-eight hours in fresh carbol-methyl-violet
(saturated alcoholic methyl-violet 10 ccm. to
100 ccm. 2% carbolic acid) ; dry with filter paper ;
Lugol's solution five to ten minutes; 5% nitric
acid one minute; 3% hydrochloric acid ten
seconds; acetone and alcohol equal parts to
decolorize; wash with water and counterstain
with very dilute carbol fuchsin, vesuvin or saf-
franin. A number53 have combined this method
with Ziehl's by staining in the first step with a

mixture of one-fourth Much's carbol-methyl-
violet and three-fourths carbol fuchsine, proceed-
ing otherwise according to Much's directions and
counterstaining with saffranin or Bismarck brown
or weak méthylène blue. Eisenberg45 has col-
lected a number of staining methods of value.

All who have written on the subject confirm
the occurrence of Much's granules in tuberculous
material and there is little reason to doubt either
that they represent a certain stage in the life
of the tubercle bacillus or that they are capable
of producing tuberculosis. It is disputed, how-
ever, whether they are granules in young develop-
ing bacilli or in old resisting forms. It has been
both suggested and denied that they are spores,
but no decision has been reached as yet.
The more practical question as to their diag-

nostic value is also in doubt. Their appearance
under the microscope is fairly characteristic,
but whether it is possible to make them the basis
for positive diagnoses is still unestablished. They
occur as blue-black granules either single or in
rod-like chains or in slender bacilli. Those
occurring in visible bacilli would seem the most
reliable. Since they are smaller than cocci,
those occurring in chains are believed by Trunk63
also to justify a positive diagnosis. Less im-
portance can be attached to the single granules;
the significance of these if they are still present
after treatment with antiformin is probably too
undertain to deserve attention.
The occurrence of the non-acid-fast bacilli

and of Much's granular form is apparently
frequent. They are reported as almost invariably
present where the acid-fast bacilli are present,
and in a considerable proportion of cases where
acid-fast bacilli are not found.
Beyeru reports that of fifty-two sputa from

clinically tuberculous cases thirty-four were
positive both by Ziehl and by Gram, fourteen
negative to both and four negative to Ziehl but
positive to Gram. Rosenblat,50 in a study of
eighty sputa, found granules in rod form, in allwhich were positive to Ziehl and in one at that time
negative to Ziehl but later positive. Schulz51
finds the granular form of bacilli in the absence
of ordinary, bacilli to be especially common in
cases of long-standing tuberculosis. Telermann59
reports eight cases negative to Ziehl but positive
to Gram. Weihrauch,55 in ninety-five sputa,
found thirty-six positive by Much's Gram stain
after antiformin against twenty-six after anti-
formin alone and against eight after simple
Ziehl-stained smear. The evidence adduced that
tuberculosis was present in the cases where the
granular non-acid-fast organisms were found in
the absence of acid-fast bacilli is in most instances
apparently conclusive.
Thus the literature of the past three years

offers for further consideration methods which
may deserve wide application in the diagnosis
of tuberculosis. It must not yet be assumed
that much that has been written is not still
liable to contradiction. It may even be that
none of these methods in the test of time will
prove of permanent value. Yet such a pre-
sumption has been established in their favor that
they cannot be ignored.
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BookReviews

Nurses' Handbook of Drugs and Solutions. By
Julia C. Stimson, R.N., Vassar A.B. Boston:
Whitcomb & Barrows. 1910.

This compendium of materia medica should
prove not only a valuable textbook for nurses,
but a useful and convenient manual of information
for other students.

On Acute Intestinal Toxemia in Infants. An
Experimental Investigation of the Etiology and
Pathology of Epidemic or Summer Diarrhea.
By Ralph Vincent, M.D., Member of the
Royal College of Physicians; Senior Physician
and Director of the Research Laboratory, the
Infants' Hospital, London. An address de-
livered before the Glasgow Obstetrical and
Gynecological Society on Nov. 23, 1910.
Pp. 83. London: Bailli\l=e`\re, Tindall & Cox.
1911.
Vincent first calls attention to the well-known

fact that the boiling of milk destroys bacteria,
but not spores. The lactic acid organisms do
not form spores; hence the organisms which

develop later belong to the putrefactive group.
He has adopted the term of " acute intestinal
toxemia " for the acute diarrheas of infancy
which occur most commonly in the summer. He
fed ten series of four kittens each on milk, con-
densed milk or modified milk, which had been
boiled or sterilized and then incubated for twenty-
four hours either with or without the addition
of one or more of the following organisms : Bacillus
subtilis, bacillus mesentericus vulgatus, bacillus
proteus vulgaris. The course was essentially the
same in all. After a longer or shorter period of
apparent health there was a sudden onset of
weakness, followed by stupor, with death in
twenty-four to forty-eight hours. Diarrhea was
not a constant symptom. No micro-organisms
were found in the tissues. The pathological
lesions were few and indefinite. The contents of
the large intestine were always strongly alkaline.
He concludes, therefore, that the disease is a
toxemia and that the toxins are due to the
action of putrefactive organisms on the intestinal
contents, not to toxic substances formed before
the food is ingested. The putrefactive organisms
develop because the inhibitory lactic acid forming
organisms have been destroyed.
He believes that the conclusions drawn from

animal experimentation may be applied to the
acute diarrheas of infancy, that is, the cause of
acute intestinal toxemia in infants is the heating
of the milk which destroys the lactic acid organ-
isms. He believes, therefore, that infants should
be fed on raw milk. He thinks that the danger
of tubercular infection is insignificant. Clean,
pure, raw milk is better than dirty raw milk,
but dirty raw milk is better than sterilized clean
milk.

The Prevention of Sexual Diseases. By Victor
G. Vecki, M.D. With Introduction by Wil-
liam J. Robinson, M.D. New York: The
Critic and Guide Company. 1910.

This book is an exposition of the author's
views on questions which it is becoming the
fashion to discuss frankly. Its literary style is
not idiomatic; its temper is one of rather char-
acteristic Teutonic expediency. It recommends the
licensing and supervision of prostitution. In
the chapter on individual prophylaxis it advises
chastity and continence; then, assuming that no
one will follow the advice, on the principle of
Kipling's

" Be warned by my lot,
Which I know you will not,"

proceeds to give instructions in the use of condoms
and other supposed agents of protection. This
is the advice which it suggests that a doctor
should give to those who seek: Be good, if you
can; I know you won't, so I will tell you how to
be discreet. Whether this be good advice is a

question that remains to be decided on its own
merits. For the present its solution must rest
with the professional conscience of the individual
physician.
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